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It hmn iMnm fm a mitaf of •smmm tMt tli» iml'ottiiim of Xiv«r 
Ijq tlM is ^  gimat id4 ism pemiiolem ammia. (1), 
liolAtte of tte iiriaeiiia mMm iM mmim  ^p»zti4«si«aa saiaiiyR prow# 
to ^sm mmw^LmBiSJqir MSi3ml%m flw «iM.ini frljied.]^  Is p-*8«at ia liiwr 
ia an@«tats nM lise »s8ir W wMeb Urn sispi ia ito 
0«ffitt«ai^ %ifia @@aM lem follfiniM mm p^v$ «8sa|r swtliod  ^
i»i^ iMiS8R«Bt of eiiiiief^  S»pr«r»WMa'fe of feitiieims aiimiift pttiffialM ia 
»mm Wymma of'saecMMtsf^ a 
mm itpiS wrs imm& (2) axd. tlMi iai^ tiim of tlio immi 
priatipltt fiiuy^nii 0$ %)« la a rod «txy8tidU.in« eenposad 
mwi .ii'(i»!la%i<i 1^; te eimdM%9 @i Wmk miii €impaagr, fli^ wma4 'IMs^ 
iKat»id«3. 'vitMslii (§}, ^^ psaatitiss oi* tMj! eixstalliaa 
natisrlaS. p>4»te«i a fMitlf« Ismitiligi® 'rasposHM) la iiliSisimisa 
paimiO'iMi laainijiji aai -Hitb m mW^mAl^  salaetoA ttaiwiari 
Uirftr assiptiid « pskmmf of ifOOO WM aaits fosr -MiSligmi 
ttw md exftttaSilim ImA a po t^mesr almt SJLyOOOjp'OOO aaits 
p6ip *S33ii$iwu 
aftmr  ^ammneMwat  ^ imliMU-m W M»i«lc aai 
QmmW. ">• 'VIM^mp mmmmemmmt wm ni4s Ir SialKMratoritat IiM. of 
Kag l^iffiHi (6)« 
wm tmmA to &m%a$M oobaXt (l, f^ sptams ma& 
nif^ 'ogim* Wm praaomNi of oobait wai ^uite wmmX aoA im tli»^ ttmt 
t 
e«i« ef ©@feitlt ni^ ailag in a aetiw wilwpial# fito 
iii0l»-#aa«p  ^iwifht ®f ^%m&M Bjg it afeeat 130® {9) vMM tlw foiwtl« it 
«®3abl« to T»t«r a«il 
#i3r«t«Illi«'S i»m « init«]f m»|Qsii« im exysUht 
iMek iaH tat m%% wf U 3^* lw.t tepiaia araiM ayS* ito »*• fhm 
MtexinI ia (a>«r0fe«t®fr with » wpmUM v& t^Mm ef [«] •• -5  ^I 9* 
Cl®|. la a^«@ii8 iM ait«wi iaodaift «t Sf$ (1  ^ • 
4L OIB* 
m}» m •// • Itfel a®i 5^  »/>. Cl^ eiB. - a). 
iw asaplgr imtiUbesMtsBS' frat tribB 
nw4'*.ai^  StetiMi feiMi !|§'tibWf2.'S®S8 (331* 1.2  ^ •vt^ lissSs ®«wataidL6S A 
gpsimt. '«@0v^HUisti'Wi3r te tilt eol>»lt «toBi. 
SliMie jUi »M*fe toiHi.a. -fciM* eFtod 8isetts wyti^  bt- Msbtibr bem  ^
1l$.t3bSzt %1lB' <$@6*'<tibB6Mi0B ®6l8|li|i(KEe 
tt' asl.'tt^ ijmi QiaaefeMsiBffi is fardbf^ siai&'liMi. &wt & wfiWM m " .*«•«»««»«»«. «»»# 
SuSflilFBSf & 80$$lM.illl IPWStil'tB '(1^3')-« ^diiUl^ -QB &S ISillt 
tecma sfiitliin ppoiiti«a » tweiMMt -vitawla % *^ l^itniii. 
HMy 'SlSO I)# |l#S]^ MPSd. It. .yfi SoSkdiS BdnMiQIl €Kf ' 
ilU (1  ^• It is tewMfttwI. tfaat Miima tvm Sj^  laaSy Igr ^  *>•• 
 ^tlii «ir«iiiQ of 1  ^CH) Ir a, gr®ap (lli)* 
Oltev maX&gmm ham iMHm prvpvea  ^ lagr r«plais«neat of cgrikiii^  
'l|r vwd.@is aa4  ^swhi m eyUtri^ # br««dyiSj|' ^amte aa  ^
<15) • ffei 1  ^ie l^wttTO* ar« e^wrerliid t® Isgr 
sviBsSSii®. Kith eySBtiliSs BPBESUMI •&£ ttaa uplws asMtibBNgHSS pot4iib3,Q|^  
I 
it m» 8aig«iste(i that tli» mm» W luiaigiiAi to all o£ ttut 
•Jie»pfeiaf %h» ^Oii^  (lit, ID* fhm ©laspoaais «©»M b» 
ref«iwi t® Merawir msBieasljttw a® ©yane-toWUwlja, isltPil»'-«©baljyito# 
siOfatd^edlalttidJii, ot®. 
of fitiiiiii afisii l^ ^ol^ rsii ©f 
smOI. frapwa i^ and & ^3>Kri« m& t@UW@atatei2ig  ^ fra f^mnt 
4»sigi^ t«i lAf, «eM fi^ gwHSt#' i«i a«ii j^ a^at m&mU to 
appyyiclsats^^  tuO' "toSsNte of ttaa bmiIs^wSs# 
A *^ iEdygiriir^ ljai»3riM firaptent fSjut rtiqptQv^d to ba 
t<<Nimiii<^pr«f«i9  ^ (Mf IT) '^ % iatsr tiaatifSad «i l-aiilAo*2«^<^ai»»X 
lias hrnm elMOMustei^ l^ Bitil 'tor stnustusM' 'asta3tiLM6M.@ft ami te'* sHnf^ tssi.s f IS) • 
Tlia aBadiwr 2.'»a®ise!<»t*'pra|Narail pax* Mulaaals Cff 
'Ditaaln 1  ^iMui 'Itaast 'f«^p€rtttd aa- Wtbi mm mi im (3U># SO# B,)* 
Iteaa' haw iMmw tm viggfiBg 
iswwiita ^paaa tto eo»#tl.ms  ^of tlui (m, 22). 
Qra«W'i^ i^ 4<4ljMi^ 1Uteitlj^  ^ haa ham obtadnad fegr 
of "vi'teiJi 1  ^«i br ipatlwaia (tS)* Qm m3i,W®wm 
Isanalttliaaola ia ttoai^ t to  ^ fill, ow @oofilm'li«Ni |>oaiti«Nei of  ^
eoibalt aim C )^* 
Tm miiA l3gr^ e(l^ »ta» ivm. vltnod^n wmr* f oomi to ecmtidti 
l^ spteta (0)f ttii firtter it mm aofgaatad tliat te.^ i^iuata ia 
attaaM to tha  ^ or f|. in msammlm ft). Saeast X-risr 
atadlAs aaa©#a$' to aiio% atteehud to of tke iplboso »W(W «» w « « »!«» 4«*W»F»W*^ W »««» ««« W| w* «* 
laalaaitla iM)m 
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®f tten lie«tgd .frexlagta^ .^ M »!!» -febr®® 
mm em>3?i»4 ©wt, la mm^r mm ttie saaplB &i 
wlttmia S|| wm b»M fw 8 liewi. trnmmsi.'mlst at eaietb  ^Sim impmfA** 
twNii ttm Mf 't® WLQ* §,.0 m skmm i» fiMa I.-
a iBnt#riai| mm mtublm to wafir jrieli^aiig 
a aQil.a%i<»a. fists vbm iam&Ud 
nilte an ©i s#itei ^ aiille . 
ftea ppo«iaet ahcwad soot wdMiifiaa-
tieiit i® ttoi Iwaia at ii© oM «3®i a mor ba»d at $,7/^  • 
flMi ilftta i&r tlHi tl^ a'vieljet «b  ^irisibS  ^ speetzw for irltioila. 
ir« atom in Talilo t» ttes iata.fer  ^apm'^  after haatlsg to 
awt i?e«#r^  In ...tuiaUi |» 4 FJ<>t ©f tliKiM dtatta ia sli^ m aapafv 
.liRfotei «ywr tite fipi«  ^dt i4tanl» Is flgwa !• 
fliB iiS.8yatijdhi ocnplbiKi nisw ©SbtaltoiS 1 )^ axw 
•hew «lth tto .pwtrn Of tb. UtiidB ijj <iK>r<>td. In 71g»» t, Tim 
data fw Wt» nllmiti&lMfi emi visMei: &pmim of Ite Yitaidn B|_g 
tlf gg  ^ glfWH IA Tstos S* 
lit eSIMHRliBiHt -iMMtliwiy tn  ^ tbSi SSB^pls mm k»M i&r SX3 to 2b l^ ira 
at «a«li t«^ratmy tto timaX b«im 
(9e« f*btl.e 1«) 
fte pr@tet» t>l«8k M mlm$ wm m&% selabla ia mtar» bw i^oBo  ^
W'teanflSl# 4Sj09EaB®| asotMS  ^ &ii3PlMt tisttlflds 'Op ^eUiio^T^S&WBk* Xt yiAlidoil 
I* 1^8 lit mmsmSM MlwimtiA teaMi^  «ltania 
Miiai mrnk 
flight 
»tiWi mm 
$• m* m» MWi, 
109 22.280 19.775 
113 19.775 20,0  ^
20.0  ^ 19.m 
3  ^ 19.9  ^ 19.^ 7 
mm • 19.1i37 18*9  ^
fotiO. 
mjm 
m,m 
V f J  x% 
m m*n$ M. 
feteS. 4i% 
Vt$^ 59.855 "U, 
•t.M 
-0.609 
•11.23 
• 1.27 
—• 0*69 
* 2*09 
• 2.B 
o.io 
0.®0 
0.032 
0.033 
0.0  ^
0,00191 
0.00191 
0.00517 
#.1  ^
0.1  ^
0.368 
-3.li5t •15.47 0.153 0.00899 0.638 
Hiipear 
-3.5c  ^
-O.IDO 
-0.190 
-0.855 
-0.738 
2 
-I5.li70 
o.ltkt 
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3.780 
3.^  
0.0169 
0.0101 
0.0169 
0.0777 
0.1500 
0.00100 
0.00060 
0.00100 
O.OOU57 
0.00886 
0.0^5 
0.0U82 
0.0805 
0.3630 
0.70S© 
•5.^  23.m Q,mu 0«01^0 x»n 
lb«3ii Q,m  ^ 0.005  ^ SJhtoD 
0.366 0«62lil 1.7  ^
0.5^5 &.$$$ 
m 
9 
fSttolJi 2* HtmiFlolit aM irlslble duta of 
QpUmi^  Optji^ al 
in lyy to mjJ dsisBl'Isr 
in IM m 0.350 
27S 1,125 ym 0.^  
218 1.^  too 0.335 
m 1.1® km 0.305 
m0 1.061 tm 0.300 
mr 1.035 Itbo 0.300 
m 0.?85 liSo 0.315 
20 0.7  ^ km 0.350 
m 0.7t»5 kn 0.390 
m 0.7li5 km 0.1  ^
m ©.?» kn 0.1t30 
m ©.I®5 sm 0.5to 
Mi sm 0.625 
m 515 0.655 
tm ©.ai 5i0 0.660 
515 0.630 50 0.660 
3m- 53© 0.665 
B5 Q^n 5  ^ 0.675 
M ©*810 0.70S 
m i.ia© m 0.715 
$m 1.360 0.710 
355 1.860 m 0*690 
357 t#©f® 560 Q0$m 
3B t.l0 m O.SltO 
m t.l^ " 570 0.105 
m 1.800 5  ^ 0.1S0 
MS 0.600 600 0,300 
sm o.5ao 
m§ o.3?5 
3m 0.350 
Mm mmn 
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n 
fafeli li, and Tinifel* of 
Jm 
Vmmmg^ h Gp i^s«l Wwmil»mgm OptiissS. 
Iniyy 4^iiitir ia»/ rnml^ i&n/ 4mmi.W 
m 
• 
tt® 
.f?S  ^
m 
0.560 
0.500 
0.593 
0.601 
- •Q.m 
375 3B0 
m 
395 
0.593 
0.ii96 
0.U33 
0.368 
0.305 
530 SM & 
sa tXiL 
©.a®3 
o.m 
o.afc 
0.f35 
m 
m-
m 
2S»Ii 
m 
t#5S® 
0.5U2 
0.526 
0.1*17 
0.375 
l@5 
ItDd 
bis 
O.S  ^
0.192 
0.1  ^
0.153 
0.11*5 
m 
m 
550 
55t 
5  ^
o.a5 
o*m5 
O.tlt 
o*aot 0,90k 
m 
m 
310 
30 • 
0.371 
0-.3 .^ 
0.38® 
0-.337 
115 
^30 
M 
0.137 
0.130 
0.125 
0.155 
0.127 
5SI 
558 
560 
m 
m 
0.200 
0.197 
oa  ^
0.1  ^
0.197 
m • 
330 . 
IS. 
m M 
®.3©% 
o..m 
®:»f0 
§*31S 
©•Mt 
yo 
155 
ItTO 
0.1  ^
0.137 
0.1l»t 
0.1U7 
0.1  ^
570 
575 
578 
5io 
58a 
0.100 
0#tll 
©•aa 
®.««7 
0.13® 
m 
m 
315 
360 
m 
©•107 Q,m 
0.513 &»m 
W5 
%ll 
500 
0.158 
0.161 
0.171* 
0.179 
0.190 
58lb 
586 
518 
590 6m 
0.23t 
0.233 Q,m 
oaiii 
m 
mi 
m 
m9 
3K) 
0.67S 
0.700 
0.6  ^
©.693 
505 
510 
515 
510 
5t5 
0.19U 
0.196 
0.195 
0.19lt 
0.197 
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C 
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O 
- 1.000 
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Q. 
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0.500 
270 300 350 400 450 500 550 600 
Wavelength-m// 
u 
npm  ^ «€* %b» idt«niii B.. 
im mjJ Sufe'issl ihnisS.'^  
1.05® m Q.m 
1.03$ hm ®.2» 
1.025 m$ o.» 
0.96© to 0.200 
0.81S 0,100 
O.IQUI km #.•195 
t*?l5 ^30 0«M0 
0.110 
150 0.170 
0#190' 
O*il0 hm t,.tt5 
O.#0' m 0.255 
0«(l|J  ^ km 0.3CJO 
©••SS m 0.315 
®.3li5 $m 
Q'^m $m 0.ii5& Q..m 130 0.5  ^§.m 135 0.580 
®.0ii 0.515 
O.Sfl m 0.560 
0.910 sm o.5jto 
0.950 555 0.50 
1.29i $m Q.5t5' 
1.51© $m 0.550 %,m 57® 0,605 
1.82© . 5?5 o«6to 
l.55@ 5S0 0,639 
0,810 585 0,600 
0.600 590 0,5^^0 
o.usb 0,30© 
Hi 
m$ 
wn 
®0i 
m$ 
mt 
m 
m 
m 
3^ 
31  ^
m 
m 
M' 
m 
M 
I? 
311  ^
10 
m 
m 
m 
m 
m 
300 
m 
m 
« IHWWB dl.V893.iNiA la « soilm <^mi^  «{}a»tL@B» but » 
Ittl^  lia« cmrtotmaiNmui nateifia:! stUX fim 
infjp»»f<id of Sfc3* wtfeifisiia. aheiwii • mm tad »t S»7/^  a«d 
wmm is ^  as^ • 
fh» aM tisibie mm olrtoJMI 9s tte Irom 
sel.aii«»Ei hMMU iwe«ilie4 wte  ^1^3* protet in»i ^»«Q(lv»i in 
tlm ilRtft iw Wem spmtm are wlamm. i» fa^%» mxi tlHi 
'i|>o«ilir« la figiiw I lAtb tl» speeds of B .^ 
,Mlm amm l» Wime*- 3 mm ^ i^ee^tra 
h^g43mfW0rtM' seM WIHI ft<!Nte<dl ts' aelastiim 
tbi fin@9«l <si ftm^ #p%jjea3. dUi.t« ctf  ^
««ii m&M%im mm Mjitui i» ft^ln f« 
fIte Miit te  ^Iroim foraiid Igr 
il«i#li4ai tiMi Sli.|* pfotet in »«Nil»ii «^aiijybi Kolmtim mm«A a tanm 
psvMiijpi.lui'to to Wm U.^ 4 pp«#ifltat» mm <pit» elwitr* 
S3MI i@f tkiB wus wwiiwd %jtei8 lAi^ 4i.8%LUliid 'watltep 
md dttBttA lift a 'M.iaEsMiSHS JSjhiIE idL'&lit sono dSs'teUlisd wtoif* FwUTSsd, 
BS.'torogss swi' pBtti'SwS tiiis  ^ aslatS-OTt jfop itS wlssttas *1  ^
s#liit4i» wm flMi emrva data 
ara ^«miei in fatole 8 «»& am pMtM 'Mgma 
f» MEBeaplSimt HMriber ttees tte ssa^S* ma hMited fesF Ik b0HZ*fl at 
W&* ami ItaB. for 5 ^a 'at 17^ ^ lyli* {wm tablm 1). 1^ nataxla}.. 
mta >#lii,¥l* <» l<i «*»' etost «w»iM.wmi tentoM^da* 4 teE»@i8B 802.uti.6ii havliia 
a afupiitet ya^SsM tlot waHtttaS* l!be »atarSal. ia acaM^^btat aolMblSf 
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f\ P GISE IIAAS §SM8 
332IS MM 253S3 
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S§SAS MM  ^ MU SSMI 
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ISSIT GSISI SIL33 
n 
1 i 
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1.500 
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o 1.000 
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QL 
o 
0.500 
0| L_ 
270 300 
i 
350 400 
I I l" 
450 500 550 600 
Wavelength- m/j 
m 
?«. iltraTiolttt aiKi visible ilft^  nfiNar -tevifttiiag 
%biei dtiUyriygStd* sddhastf odf iBsStHPiiS, iii>^  
B d^rodliljwls 80iil to neaweirel. @f n^ t^asiMt 
iSfcVi wi»vw w* 
la 
•'QpMmtiX WSTOlWOgW 
ill a/ 
m 
t85 
m 
m§ 
j|*W  ^ • 
G.7^7 
0.670 
0.580 
o.ii5b 
0.103 
3  ^
teS 
It30 
6.19S 
0.3B3 
0.177 
0.172 
0.1# 
m 
520 
315 
3SP 
315 
0*.|©.3 
0.392 
0.393 
0.389 
0.3St 
%3® 
lOtl 
h55 
0.157 
0.15  ^
0.351 
0*llt9 
0.1lt3 
330 
335 
3te 
m $m 
0,377 
0.375 
©•37  ^
©•3ff 
0.307 
kto 
ItSO k9Q $m 
0.lll2 
0.136 
0.127 
e.m 
0.117 
355 
• 35? 
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.Ho 
• M$ 
0.3f5 
0.395 
0..39t 
0.3«5 
©•30 
$m 
SIO 
S® 
550 
0.113 
0.110 
0.106 
0*l0k 
0,098 
37© 
|g 
105 
0.3g 
©•  ^
0..i^  
0.139 
©•at 
m 
57© 
^Ba tr%0%r $m 
0.090 
0.011 
0.075 
0*070 
0.066 
n 
f9m» 9» data for lowmm freaipitalw i&m»4 npm aMltlm 
^ mm4d  ^%l|tt femm w»«w4«li> emBEflsME 
&t tte l%»* pr<A@t 
!&« fK 
©*» S.i§ 
1.C© t.o@ 
1.3® I.M 
x,m 1M 
i.» f.n 
l.liO 7M 
8.06 
1.# 8.1S 
1.10 S.31 
1.01 BM 
1.90 $*m 
2.00 3.6S 
2.30 8.T3 
2.20 8.11 
2.30 8.90 
MM S.93 
t.^  f.0O 
2.60 9.35 
2.70 9.11 
2.S0 9.18 
1.00 9.23 
1..^  9.30 
9.32 
1.60 9.:  ^
3M' 9.ii6 
U.oo f.m 
k*$o 9.60 
5,00 9.6S 
5.S6 9.13 
6.00 f.fS 
?.oo 9.S® 
8.00 9.91 
9.00 9.98 
10.00 10.00 
yipiytt W^aMm mstm ^ Immm 
« f i M i f t l i J i v  t& 
2k 
14.00 
10.00 
0.00 
Mt. NaOH 
tRtt mt 8© to iistmM water, k somrnrn symiM aolmtton 
iles«lw<l pp©te©t t® pw»d«e« * pa^i« e©loi?e4 soMtiim bat, m 
idtfe tfe» 8©toi « 8iB«3i aiKwat ®# aitlwriai im  ^
4yi:80li»tid« 
A i«B|^  ef • wft'toilai i*f w»S«tei mt, pjAswi ta « tl^ ati««a, 
flAilc moA pmmd Iteengfe th» 9^ WL%im im h$ Wm 
soamtldei wm MtrfttwS idLth stilm fh» iftta mm 
li»t(»€ in f»Mm 9 a&A mm p3y©t1»i M !!#»» $, I© p&UmUmm%wi& 
nm 0lMittinnid tin %%%Ti^im eatw# 
aESH 
'1^  iidr9ai»z«d s^pistmi  ^B0* .pre(iiet «ww ik>€U "^»« 
tiMi in .tlui' at •$*§ tmi i*!/' iBsbi it mm Imai *t 5*7// • 
f tai wpmimm #1* WM* prc^ t wm ^lm^>4i ISm 
•ntkmh n't, WM mjj 'iiui ad.s®liMC asA 'fe# Bei^  at m j J  WIUS e^eissfled G<sai* 
Bmi fir«k« &t $i$ mjJ «t 5li »/ iQ tiM visile liRir* 
<il.psiii»4l^ . A Irtail .pmiIe ti»i regim 1^  2i5© to 
njj sitis *13, tlMit iNiBiiiiBS* 
fTm Qm^Sm ef 'te G0* kM tke sm« fnwr«l 
PtttSJtos. 'iMi iSitrodtoi 8^  tltibssiiBsiihi' <i@i^ 3yiB9c escoitpt tlbftt tlMi p'ntfl.wM  ^
Wfi^  |j#t •© 
fiw i»i^ r»d spevl^ m oT tte pi'&^mt 9k&m4 « mm bmad «t 
5»f/^ «adl ttmm lemMfMmUm in llMi «it i*t and 6»©/> * 
IS 
f m t&r Tltmlisi itftor prcilQsisM b»«tixig «% 
Mmm 
» 
0.(30 7.B 
0.12 8.00 
0.20 8.27 
0.32 8.S1 
o.iio 8.70 
©.St Bm' §*m a# Q,n 9M Q»m 9m 
9M 
i,m f.m. 
im 
f.3t 
iM 9.m 
•Mf 
9M 
:i,Ti 9M 
9M 
9*m 
2.00 9.^ 1 
a«jio 9*m 
2.60 f*ia 
3.00 9*m 
34Z 9M 
Ii.i0 9^m 
kM 9*m 
•1.00 , 9M 
S« &wm @t b. 
te iSo"  ^
28 
14.00 r-
10.00 
PH 
5.00 
0.00 
Ml. NaOH 
I  I 
1 1  
I 
i  
t 
§ 
T I  
» 
tt She at t© 3§Z »yJ mA & iww 
m^mm€ im tfe® i»ariw?^  «t 5«f/ iM»«U»g to- ®ita l*t1i«r 
iro^ UI isa «3qpti4Nt t<& i^ pnyr- as tta®' aNmlt of c^ UUs ':IW.#i @r aiilgrdridte 
3*. At tins m^MmiSam ^ am but tli* o#Mir' 
«haapM 1m lito iii@3«e^ 8r« mmk sxl^siw. 
Wm g^maMm fiteda 
fitaMia 1|^  b^Mh is te  ^a '^ i* 
Stttwiitmlfi ii^ mtiiw af ptecwsffcwi® mM Ct6)» MiS. ©aaBta 
of ft piu»s|irfet»%i .Itotefd is part of tb» 
sbmfiiig IMI ftm fa@i4 mi in omMMitiXm idl^  
ri'NNia' mA lAMk ribest 'liateii %@ ^KiM4liui0l« C'Ht)* Biieamioli ait 
IrnmdMh'h^pe'^ sipmmX is aim m oi* tte iufsii lir^ ^^ ia« it it 
peffaiM® ttet tlui ^^ aptotff ibi^  a3aii' he itoliad im l^ e 
Xt mi tibMglit that a «3»a»tr ni mmte d i^apSdeta elaat .^ .of %}m 
ptaiospluii'la liAtop® might Im @btsiji«€ Miag tlw •nii^ »» fli^ afi»ti»a in 
p3j«a  ^jmvimm mM te' iiipartaat xHstaoli of atteh 
m lir(lro3p»i8«^  if z«a3Jj|#d« nigit well be- tte eaeyatalliiaiicm 
of tb» aeiiiO' eobalVtioiii^ ilJiiii; iTS0mn%0 f«ll»r«  ^all pxntdoaa;!^  
obtaiiiid eoMt £raiM»ta to aiyatailita baijig dta to m 
' e 
^ f \ ^  
•fe 
I I  
z 
I % 
1 1  
t 
\n I  
1 1  
I !  
i 
I  
I  
! 1  1  
S  ? i  

wmmeUiM4. mwmw* A pir em% Cw/v) «®2atUai wan pmpam  ^ ftmh 
fattfoaNt ttissk WRWDV *»• I«P '""IP . •"W*" W 
imt rnmrnrnm wmm mm W 
ir, lolwli SiashtiiB r^ ®f  ^tmm P t^en B»p«rt»«iife. 
|»0o«tepft im •mmwrneim §mwm»' P»m stoek aotatl^  
. a «f itmiterii nwft pwpajfn^  «iwlittraiBg a, 10, 20t 
.$&, 1m, M m4 i& /J g, of' pmn^mrn f®r inmilitwf, fte® 
wm tftldy^  a n««31 iMiatewrs ia mm 
p%m«A %im mm  ^•&£ f 1 0 y  Mt 2if0 mel # g« 
flMi fS wss .ail|a9ti^  %@ &»f aedi*  ^solaiy^ ime wftr« traaa* 
f«rr«i j|aaa^ tiillif»lj t® « ®f '1©-^  vslaaw'tei® flaala waA tbt 
jnLae.ki iiMKr«. t<» f(»l.w» wi'Nbt 'ilyMIJMi wat«r« fim mnim^ dl 
 ^iUMlm mmjt In ^ mm$ %@ 0-ml, w3mitei0 Hjuilta. Hm 
SIMh. Haato wmm risiwi idtb tve of aeM 
fm mm w3Lm &t m l^sMatu mw» iat<»  ^
^Ha3.« llftslai ftlLlMwi Isf 1 w&m ^ fwmWssF pwpmid fistimiB tmSl9Mm 
'lb@ '0am1m wnm Itai <%t|pe»«d (mdl ismrlad 5C^ tlsm** flsm 
@tM«aOl. inaKi^ r mn i«ii^  at fn mjJ 25 y^mt«a tsr tiMi iik* 
flastai* Ms'tiUiii mter mus natH a« a Mask* 
flHi ^ ^  ^14«a|. #iaiiil%- ^aiBst ^  ot^aoitratioa ot 
f«r tS ad* law «eiiis«iiti!mM.QR xmm 
lniw«tiial«i» Ite iata mm vemx^-im f»Mm 10 tmi art slienai Ir 
eww "A* of HittjNi i» 
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311. fkiufcititmaif tm M! ' ftB tsljEUI 
ta3Jl%r«tiira dattf Is ye/g» |Mir .21 
>(/§ f %tie«3. 
ssi^ l^s i^mi.1y 
I,® ©•006 
3®,© o.©y 
J0-1.O O»10 
to.0 ^*m 
. m*B 
*S««- ©BTWi %• ®f fi#Baf*i 4« 
mm «o»tiial^  -vitiaiils d  ^mm fri^ t^iwi for ftBa3|r8ift 
trl'Mi hmmm amm^ &t jptesiterai i^Mj^ a jp>lak fiM«til«at 
f^ mtd ipai .wlil^ eifii ixf 1is» fi®$rMat« mm  ^
im»m&% Qi»tif»«a imiitr mmMm** Xt mat mmmmxT' to «Ilsilaftttt th* 
viM^ 1^1 pri^ ie -te fwimtiw e# te &^im wiMi mM 
fM« mm W ®f vlAmeM B_ . aiey«aS4t AM 
Tmm l^ a^ h&% {%), 
A fltaatei nvatm mm »»iag Vm ©jdarasM^aa |r@««4ii3r«, 
m.» tewliwiA 84#»t4i« tits pi U S3L.5 f«i3.1iw«ii 1  ^ mm aiiiW.©ji of X ®3l, 
®f 1© i»r e®it f©tiMni|w* the s#3»tt« was tijsa i»r®it%«d to-
tmS hmtm s£Ur tto» ®f' %e i»ti»»ia» C5r«»id», this 
aa t^ 0f mm mm mmwmm  ^ t© 3*w« th® eoewi^ ioa ©f 
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§•@3^  
io*® qM$ 
30.® 
Il©«& ©•IBS 
#.tfi 
*$m §mm- »i«,®f fipaw #• 
$$Mm Hitb aitriQ mi. p»mWmim miM, fto mmUm mm 
fy»i^ liriMi im Ir lirnt witei witr 
'fm p^ phxmm wa« .a«l /t. ^  ^ p^feonsw per aillililp^ r# 
k of i««to@^^ p^ py»3y®rti»»pte:>ss^ t» mm pmptmd 
ftsi ^®«pb®ww Ir *»% fi^ pyewNl W 
m9^ U <«r «fa». p>#<iis«i« nm {te@i^ rm» eoslw&t mui 59.%/^  g« 
<3£"|tei|lt<mw piiir 
fm IhsI., alifadti mm 
tmmUd witb m £^ mh^  prtpa^  smMm-* fMm 9&lvmjtmm «M 
a feiasH mm' l»8mfeat««i.at 3T im m wmt, fiw mm 
i&r fm» fir«»mfalir mimm of 
l^ pmu mm imM* fimm we iitoalatiii ia U» 
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VJV«. viui 
-¥-4 \©N® 
• • . « • OO 
' J #  
fm idiaaiB owtainiH® I ini, eaoli ii»r« to 
a of !•§« loid G«i ml* &i praitat® phsMstfiliiitKi* was aMnA* Tb» 
solatioas ner# isewteated fw fe®aw at 3f*» Aftfir inem t^ien th® 
idtamlii ims ^c r^iu@t«d mA th« es^pl,«s wsz** iina3ye«d te iiem, 
fhos^itote*. i0 |»liospk&t)i mm 3i.iNix«t«d« 
7lie afll.tSito of pujrlj^ vd dmastsr^ sms firw ratttesnake vanom 
WIS m iritmim 3 «!« t$^ysm and «tr^TA%94 
to tiTMiw #az«fa3J  ^m a st«aii batlu fte pi «»• Icept at W  ^
.imaioaia-aaMsin aeotate taffar* flw a9Jmt±ma mm mM 0*02 If in 
»9Ngp»ftiditn %sr mMlU.m of mpi»siai a@«tate* After iae«l»atiaii at 17* 
iot  ^ters iAm aoltt^ ema mrm iwo-wad ai»A a»a3?ii»d for f7«« phospbata. 
]fo f rm pbosi^ta ms fomd* 
fh® ramilta of ttea aetioe of vwrloua ^osf^ tiuse triad ara 
tftMLatai in It* 
tim tapaatromt ©f t^ttla ^  wlttt coM ooaeaatwiitai brtroeliaorie 
aeid follonad  ^ pc i^iriaae was stailad'« 
T*0 aULtpiots of ifitiwi® mm tatews t© ixgmss» diaaolwd 
i» t'nl* of omaatxwtad r^drooMerl^  sMiii .and 3«t ataad at rocat 
t«m]p«ratw® for 2 hm»9m thm aolm-y i^as mm ii8ati?a3i.8o4 to a pi 
of 6-5 to 7«S ani 1 ml. of 0.1 p«r ©ant polgrdaaa solutiim leaa »M»A» 
IhB raaultant solatias# mm pla®«i in, a 37* b« for 33 teoura to 
imuMta* 
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a«id -meii. sil^ ® asM mm magent-griMi® nm%mrialM 
.sappliii W th® Mc«r aaifi 6®»^ ar, Itew fork, 
fl» f»wtoj«pi« 8«M was 0%>taiii»d twm tl^  
9» f» asttb i««p«0rt ©©iwtoasi ttoio. 
»« m9A t® 1sto« iisteitatleai «©-• 
wm mltarlW. tvm Wmtmm leetolc ioi^^wgr# 
E0»to«»%«r# *«w f .«J&, lli« airti»jf4ai **8 ftwslily <iis-ti31«t aaft ^ 
Kfcieli iia%4aei' «% 1>« 1^ * mm weA» 
later iHAiS k4mmm*» mm&Am m^mlm ir«8 «Eqp)3.^ {i 
Hfi fn prisn^  sIssiSeasi. in <S»'t#isi4idJ0^ ' "^ ts di,8t?3ttotti4<to ecNi£'f|^ l«ii% &£ 
mmm^m im la astern mplu&  ^ im 
 ^ SiysSBULIne mlii. wsat ototitiaoil 
fxm tte» §• ?« Ml^  i«^ fi83ar» is* g» oC 
tbiis wm in ^  #f witttr mi oiwd m 
a ®0l@ilra»'trie imt am3^si««. 
fite «8i4«»e3|r^ t«iD emltwM mM systd imwrmm svilf«t« iieoi ia 
tlw. ftUBOrvi* pteiMNi mm %te» 4is®3Pibti i» piiirl#mii mmUm, 
' md magm '^>*^ ewi» mMMm ma- m»A t& pro* 
par* m X M aoln i^m f&r -mm $m tb« 
Ih« p®%^Ms# amspw pwipMcmtt.®® ppe:*t0«sV d»0«nlb«i(l wm 
f®r lili®. sai^ ati® fegriipQls^ sis dt -rlt-fala 
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flto rati® of «it3Fe««a t© eolialt was ®al«ttiat#d U ba 
fm wmmiMamp of tto was taa»a U a^eymm ia a 
iwrttiil^ ate* 
mm dbcf wm l» a wiMmm 
aiei«i waA f«a» Iaf% f@r a% mm 
alMiAlM* iite- stilaaMm it... i^th wa'tm' 
«yi^  UBiiWalSflWil 'id-lstbi III p^ 'X* @aE% setiiyB ' Hist pM 'Mi fliiallgr 
.atiMealad f IMI4IW miAte aelMM n^s &t terdireaEldto lHnix^ li^ oi*lfl 
'iaS'M* 
fo tin matrai »<il»l4e«i -mm- aiiii 3. »!.• of a @.i pir aant iM»2ar(ia«« 
p>ipi«aiiaB» fte pri|}i»M.«aai «iiitalaed @«J7I- »$• tf ni'^ gieQ. 
pti* i»l31llit«f 1^  iraal^ ia * fbe s«i»M.ip& wm Wm eo^ a^twd and p3*ee4 
in a ©oiiataat tmisesm'tepa hm &% Jf* im h #s® 8^ ts© te©alMi^ « 
Mtir lji@mliatl.4W i»i xmsini^  ^ plm«4. im a SKMNil* 
iwosid^ wbciS'teBawl .flattlf ifi»ff4' sissogh ©-sMtttit^ a'lwd 6|Fdi?®6li2#yi.©' aoid irav 
aiSdatl %o state- 'tte S X iM tf^ f^ p&s^ o^sHkB miM* A wb,%OT* 
e®sOi*d eottdteisai* iras p'^ *>i!'f»^  ^ w. i^» flas'lK tj^ i fSjuS'lc wtm s.a a 
s^ am Iwtlt* fte flatle wm 2«ft im bal& fm $0 ho«r«# doriBg 
SjjS6 %|Tff|| WMI f 
AUMf mm&vwil g%mm Mb tli»» S0la%l(»i i»s <paatitati'ni3jr 
tjr«Qi«t«rir«d U a Iseatar it mm mn'^sMmd t& a 0 &t aj^ srad.* 
wi%i3^  5*®* fte S93»tte imi «i?«a«f4«T9<l to a l@Ml. v®2i»B-lrie 
fXaslc mi MXnii94 mlmm vkm disiiHai natar* 41iqp&t» vara taiONi 
m 
tm ptosj^ tepaa moA nlimmm TM a®®«BBta ©f eitili foaudl 
•wmm WM mg*» 5.16 ag. and MM m** twnpistiwlr. patio of 
aitrogftii U' «®to«3.t me e«l®ml.a%«d ift«r aatotrattiiig Q*3?l mg* f*'®® ttm 
vaSae 0UUimd tm nitysfta# slw# t»371 »g# r»pr«»®at» nttrogwi 
aiM iMi. *tmm* ftm rati.® wm ©loseay t© tl» 
wHm &i U Bito^s pfflp is fitaaiji A total 
@f liwl,, i»» iftBi#TO4 f#ir lte« »«3»ti0a wm %hm •tpaaf 
t0 an tvi^ eraMiii iisb tttpemtsA to itsrmaa la a inniiitii 
ii8ie#at0r mmr ma^atei pureliloifata mmm 
p9l3M»f> 
$mmlmP9wm«  ^<ll.g|aellmttea.i>  ^ fl» iri«4 iia« M,8»0limd ia 
1 8'b|iSr<»«M0ri@ aeii iriteieli toad p«i»iptf3  ^ismn •(piSjLlEa«att<l 
ii*teta» *^. mm t@> tmb« «fiX9 ist  ^iraig 
and tte tmba i^ias' filial «!& tmm I i l^ gntrtmhl^ iriK to tiaa  ^
p@ijit (J11 *^)« fita dt tlM ^ t^om (H ail. of 
•qnililMmM a t^outmol) iMt ttei aMMl. isni ti^ iHstfeirs wexv perfomaS. 
Wmk t«iH» was: |jit@ a mterad. yxhs *^ 
flaak, ximM mitfe 2l ml, m£ «^w«a wmt Hm n&m $ lO.* ©f dial^ llad 
mtiir* fha flaaloii t@ r^alw «!'& watar* fte 
0 »1, aiiiMl t@ aaab flaalt irodasad a ai»l«^eai, 
TIte aoler <ir S03.«timi in tl» fXaalss tl» ra# mM 
flrnpfteat ptttl** almilar t® tet a pmu^aaata si^ tttiem. 
toa3arsia of ttie -wicma ai^ Miiws agaaaltiM' fitm  ^ tiia Qa t^emiryaat 
di»tgitniM,€»,. ffc» aptinal ie»(iilir  ^ aalati^ ss irm «iali tafea was 
k9 
mmwmA t?S mju  ^ th» mm m«dw» abaerpti®® 
tfe® b«aiSad<lft«®a» aai thtMHii i»M f*«i0»a'fcj iwap««tlf»3y. 
ftae iata «l>taljaiA f©r tb« iRalw# *% the tw© 
ai<» gtv«a 4a fabl« IH a®t tb«: i&ta mm la f%a*t 
Allcpxits £rm «f^ h fiaak wmm ia ttoe KJtljtiaM. mamMir. 
The Ejieldatel. *Mni«e>»yia vas 4a%WE®SjMHi  ^SS.t^ wM.'W a Swalaalia atWHW* 
.(Sl-a'tUSs^  fiwa a63si4»SBie- -fh®' disM,13s'la imi <e®33ie8tw4 iisn § sdL* 
of k |>  ^ b@rl^  '«@ii ani witli ateitei aeii. 
fItes #i%a for dlatillmMm <if sJl'^ gna isre glim M 15 mm 
pioited in Wigmf ®« 
41ii|a0%s 0f tidbtta © 7 mm mmpmmimi t» iseymmB vm r^ zvtetad 
fx^aaawe in K|«3JalA iliai'lQi* ' fl^  raaite  ^wm 
f&r S mlsKtoa frm a at 0 f*$m data for iim 
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'iSiS* laetekiN%"J'» t*« i^inic% !..«> KII3#t. <l« 4* WOMI f@<lit 4« E. 
- m& tMm-m tt IM *ee5ii5i' SiSSiSr "•"** 
n. KwmIo. 1. a. ibi« mUMM, I. £, to. tau |jj., jg «J17 (1«J). 
'18* @«j| Sei^ KSs#; fi* SiSwiaws 
«ii i. s,, iatetNi. f Jil 11# (i»). 
tf« i*t iaiiiMt !• '%.J l*'V*y t, F, 
Itaitlii I. I»*|. Staffari» V# i* ani- k, K» £• glwat* tee«.| 
 ^(19$$)* 
10# Qmam, J. B., mmmm» Jk* *• ai^ .f®ii» A. »• Ilk 
II, aa^  »at^ ®«, i, Jgw| St»»a W* J. t| ^  (1^ 51). . 
It, mttm, U mtUs, f., HSI':* H C3iJ«l8).. 
m* m» mm mewmt l^ * tfawt#*  ^ Ci^ ). 
Ife, itiiMa, ®. ©., 8iii fir3«if, !,• 1^ ,. ^  11S5 (afSt), 
m 
M* mmtSat ?. aad Sten^oa, B, £• S$«2* .fit 
I Iff Cl^ 0)e 
H* BfaMt, W. aai «l«i» W. 0^ ., M #3 
3t. •#. %. .miagb®#* #• : ». |gw»'S 1^» fel3l>. 
Hem*, «* imi SaiH# S- 1. Jt .iter.iga^ * Jl>^  
$9* MMf I# i®i »rl», S, Iwit Stata Qi»3l3.» |» |^ t.^  ^  (IfSa), 
Ibt* .Hiiltlt 1*» £lliJig%e«« #* sad inrriswy of - Olimistigrji 
I@wi Stat*. Mmm$ Immu cfx^'Wta etmmmlmUmQ 19$2» 
n 
Iftii sutetop idAteS' 'te %1iy sjjii@ii]^  s^ paNi®Ss'yL6® #n^  'bhsi^ is 
te.ir* 'Inrmr i&r bis 8<»if«fM.Mi» 
wltlMMti iMsh "feMa ecmjrat of sSmir WtiM iio% hsw baim massSMs* 
Jkppm&iJi^ im i» turn mepmemi.  ^S» i« S<plibb Smst  ^
totiasidiek* »«»»' Jsmsr* tlidix^  mmmrnmtmm I'itMMaa-ia.i. svi'BSQ *^ smaeUsa 
of fitaals «ad eliaj»tiiitSs f@r ppdJNNH^* 
Flia^Uar* Irlte itmtfeffr iils.h»s %@' 'MMnbss' Mh 'feiMiwfew aimi i^wirwuaia.-fc.'t »»>« 
to lii« wiftt ite eottte€l3ale4 t»o lawb of %i;M sM paM«M« 
ttitt eottrwB  ^tbi« stu#- ami lap '^itet mBimA tbt' tmp&mlMXV  ^for 
"fclie %Tp^ wg %i^ .f)i| stwsis* 
